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Abstract

Advances in percutaneous coronary intervention (PCI) have allowed proce-
dures to be performed on a variety of patients with a spectrum of challenging
coronary anatomy. Abciximab has permitted further expansion and has made the
procedure safer. Abciximab is a chimerised murine monoclonal antibody directed
against the platelet glycoprotein (GP) IlIb-llla receptor. Binding to this receptor
inhibits platelet aggregation to a wide variety of biological agonists. It also binds
toayPBz and leucocyte MAC-1 receptors; the biological significance of its affinity
to these receptors is unclear. Abciximab has an extremely short plasma half-life.
Since abciximab binds to the platelet GP IIb-1lla receptor with great avidity it has
an extremely long biological half-life.

The use of abciximab is currently confined primarily to PCIs. The first large
trial, EPIC, established that abciximab, given with aspirin (acetylsalicylic acid)
and heparin, reduced the frequency of peri-procedural ischaemic events by 35%
in high-risk patients. For this reduction a bolus of 0.25 mg/kg was followed by a
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12-hour infusion of abciximab. However, the transfusion rate was doubled. A
subsequent trial, EPILOG, indicated that reduction of the dose of heparin along
with expeditious removal of arterial access sheaths, reduced the rate of
haemorrhagic complications to a level comparable with placebo-treated patients,
while also amplifying the reduction in ischaemic events.

In a third trial, EPISTENT, this benefit was shown to include patients under-
going elective coronary stent implantation. Additional trials have demonstrated
that the same effect is present in patients undergoing primary PCI for acute myo-
cardial infarction and in patients undergoing PCI for refractory unstable angina
pectoris. In the latter situation, treatment with abciximab for 18 to 24 hours
preceding the intervention reduced the rate of myocardial infarction even before
the procedure was begun.

The rationale for the use abciximab is thus clearly established. Bleeding com-
plications can be reduced by limiting the heparin dose, avoiding unneeded venous
access site punctures, and expeditious removal of arterial sheaths. In emergency
coronary artery bypass surgery, platelet transfusion reduces the number of receptors
occupied per platelet and is likely to reduce the degree of postoperative bleeding.

The cost of abciximab remains an issue; however, this is partially offset by the
reduction in ischaemic complications and accompanying resource use. In patients
undergoing elective coronary stenting, abciximab use reduced the long term rate
of target vessel revascularisation. The degree to which this reduction results in
further cost savings will require further analysis.

1. What are the Clinical Needs? infarction and as many as 10 to 20% release cre-
atine kinase into the circulation, indicating myo-

Advances in percutaneous revascularisatiorgardial necrosi&l
techniques have led to a virtual explosion in the  Although the significance of cardiac enzyme re-
implementation of this technology. At the time of |ease after percutaneous intervention is still subject
its initial development by Gruntzig et &l,an-  to some controversy, most databases which include
gioplasty was envisioned to be applicable to dong term follow-up indicate that this enzyme re-
small segment of the population with symptomaticlease is associated with a significant increase in late
coronary artery disease, specifically patients withmortality®! and sudden death in particuAbrupt
single vessel involvement by a discrete concentrizessel closure is also a phenomenon which occurs
narrowing and stable angina of relatively new on-during intracoronary instrumentation and is asso-
set. However, angioplasty evolved rather rapidlyciated with significant morbidity and economic ex-
and soon came to encompass a group of patienBenditured?! Thus, despite significant advances in

with a risk profile well outside that imaginable in P€rcutaneous revascularisation techniques and
the late 1970s, and early 1980s. strategies, a need still exists for treatment strategies

As the population undergoing percutaneoué’VhiCh will limit the adverse consequences of coro-
revascularisation has evolved to include thosé'®Y angioplasty—elated complications and improve

. . : . the risk-benefit ratio of the procedure.
more seriously ill, and more patients with acute

coronary syndromes undergo revascularisation, the
potential consequences of ischaemic complica-
tions have increased. Even with modern technol- Abciximab (c7E3 Fab) is the chimeric Fab frag-

ogy, approximately 2% of patients undergoing coriment of a monoclonal antibody directed against the
onary angioplasty sustain a Q wave myocardiaplatelet glycoprotein llb-Illa (GP llb-1lla) receptor

2. What is Abciximab?
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complex. Platelet aggregation plays a central rold-olts model of endothelial injury and stenosis, in-
in the early formation of arterial thrombo&kThe  hibition of cyclic flow variations (an indicator of
GP lIb-1lla receptor complex is the most abundantintravascular platelet aggregation) abciximab
protein on the platelet surface. It is a member oimanifests a dose-response effect while the more
the integrin family and thus consists of 2 non-intense platelet stimulation associated with an
covalently linked subunits which exist in an inac- electrolytic injury and reperfusion model requires
tive conformation on the resting platelet. that approximately 80% of surface receptors be oc-
Following platelet activation, regardless of the cupied(!”! Similarly, in vitro models of thrombin
stimulus, the GP llb-llla receptor complex as- generation on the platelet surface also suggest that
sumes an active conformation and permits platelea threshold is presel#! On the other hand, indi-
aggregation to occur through cross-linking with rect measurements of GP IIb-llla blockade with the
circulating multivalent macromolecular ligands, peptide antagonist eptifibatid® suggest that in
specifically fibrinogen and von Willebrand Fac- the IMPACT-II (Integrilin to Minimise Platelet Ag-
tor.”] This receptor complex may also play a rolegregation and Coronary Thrombosis-Il) study of
in the adhesion of platelets to immobilised fibrin- eptifibatide during percutaneous coronary inter-
ogen on the injured endothelial surfé&d. vention (PCI)®! prevention of abrupt closure dur-
Approximately 80 000 such receptors are presing angioplasti#?l occurred when approximately
ent on the surface of each platél€t Abciximab 40 to 50% of receptors were occupied.
attaches more rapidly to activated than unstim-
ulated platelets, indicating that it preferentially
recognises the activated form of the recepfér, 4. Pharmacokinetics and
and abolishes platelet aggregation and thrombosis Pharmacodynamics
in a dose-dependent fashion in response to a vari-
ety of platelet agonists. As such, it inhibits platelet It is particularly important to understand the
aggregation considerably more effectively than aspharmacokinetics and pharmacodynamics of
pirin or ticlopidinel!1.12] In in vitro experiments, abciximab in order to understand tolerability and
binding of abciximab to platelets also reducedefficacy considerations. After administration,
thrombin generation on the platelet surf88e, abciximab binds very rapidly and very avidly to
possibly by inhibiting assembly of the prothrom- circulating platelets and is quickly removed from
binase and tenase complexes which require the préhe circulatior?t! probably through this mecha-
sence of a phospholipid surface (in this case, th@ism. Since platelet aggregation returns to approx-
cell membrane of aggregated platelets) to catalys#énately 50% of its baseline value 6 hours after a
the activation of prothrombin and factoril bolus of abciximab is given and since the plasma
Abciximab also binds to the integriasBs[15] half-life of abciximab is very short (approximately
and MAC-118] although the biological signifi- 10 minutes), itis necessary to follow a bolus injec-
cance of these interactions is uncertain. It is contion with a continuous infusion to maintain steady
ceivable that the 2 binding affinities may bepars ~ State plasma concentrations. This strategy is able
sible for antiproliferative and anti-inflammatory to sustain inhibition of platelet aggregation at the

properties, respectively, of abciximab. profound concentrations initially obtained with the
bolus*? However, despite its very brief plasma
3. Prevention of Thrombosis half-life, abciximab remains avidly bound to plate-

let GP IIb-llla receptors for considerable periods
The precise degree of receptor occupancy byf time. It therefore inhibits platelet aggregation
abciximab required to inhibit platelet aggregationfor hours after it is administered and can still be
is not known. It is clear, however, that normal found on the platelet surface at least 2 weeks after
platelets contain excess GP lIb-llla receptors. In a bolus injectior?2.23]

O Adis International Limited. All rights reserved. Drug Safety 1999; Jan 20 (1)
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Recovery of platelet function, then, occurs grad-tylsalicylic acid) and heparin or 1 of 2 abciximab
ually rather than rapidli3! In this regard, the phar- regimens in addition to aspirin and heparin: an
macodynamic characteristics of abciximab differ abciximab 0.25 mg/kg bolus alone, or a 0.25 mg/kg
greatly from the second generation of GP llb-lllabolus followed by a 12 hour infusion at i§/min.
antagonists such as tirofiban, eptifibatide orPatients assigned to the bolus and infusion had a
lamifiban. These agents, which are characterisedighly significant 35% reduction in the composite
by less avid binding to the receptor complex, havesf death, myocardial infarction or urgent revascu-
higher plasma concentrations when the fluid andarisation at 30 days, from 12.8 to 8.3% (p = 0.008).
platelet-bound phases are in equilibrium. The re- |n patients receiving the bolus alone, the reduc-
sult is that their plasma half-lives are longer thantjion was not significant. Ischaemic events were
that of abciximab, but their duration of platelet in- suppressed shortly after the bolus was given, but
hibition is considerably shorter (in the presence Ofbegan to occur approximately 6 hours later. In the
normal renal and hepatic function), since theseyo|ys alone group, the rate of ischaemic events ul-
molecules dissociate more readily from the re-tjmately approached that of the placebo group,
ceptor. while in the bolus/infusion group, events were sup-

Despite high avidity of binding, the distribution ressed for the duration of the infusion and the
of receptor occupancy by abciximab is mono-gjight increase in events at the termination of the
modall?*] indicating that abciximab molecules jnqsion did not catch up to those in the placebo
‘hop’ between platelets. This feature plays an im-g.,.,, However, these benefits were achieved at
portant role in patients who are referred for €MEMhe cost of a significantincrease in the rate of bleed-
gency bypass surgery, or who develop bleedlnqng from a 7% transfusion rate in the placebo
while receiving abciximab. Platelet transfusionsgro’up to 15% in the bolus/infusion grop.

introduce a new source of unoccu_ple_:d GP 1ib-llla Three-quarters of the major bleeding events oc-
receptor complexes. Since there is little to no ex-

. o curred at the site of arterial puncture. Interestingly,
traplatelet reservoir of abciximab, the new platelet . : . : :
. f he risk of major bleeding was associated with the
provide a ‘sink’ which reduces the percentage of,

: |pitial bolus dose of abciximab, and was not sub-
receptors per platelet that are occupied. The resu . . ) ) .
stantially increased by continuation of the in-

is that much of the haemostatic function of plateletsfusion[ZG] Subsequent analysis of this database

is restored, and bleeding time returns toward nor- o . I
mal[24] J identified several key determinants of bleeding; in-

cluding age, female gender, low bodyweight, and
procedural heparin dose. In addition, the protocol
for this study required that arterial access sheaths
be left in place for 18 to 24 hours and that patients

5. What is the Evidence that
Abciximab is Beneficial?

5.1 Prevention of Acute Ischaemic receive continuous intravenous heparin during this
Events During and After Percutaneous time [26]
Coronary Intervention As a consequence of these findings, a second

Five large studies have been completed usingtudy of abciximab EPILOG (Evaluation of PTCA
abciximab in patients undergoing percutaneoug0 Improve Long-term Outcome by cF7E3 Glyco-
transluminal coronary angioplasty (PTCA). In the protein Receptor Blockad&] was performed to
Evaluation of c7E3 Fab in the Prevention of Isch-evaluate the role of heparin in preventing thrombo-
emic Complications trial (EP1G3%! 2099 patients  sis and to determine its contribution to bleeding in
undergoing high risk (based on coronary angio-{patients treated with abciximab. In this trial, all pa-
graphy or the presence of an unstable ischaemitients, regardless of perceived risk, were eligible
syndrome) coronary dilation were assigned to refor enrolment. Patients were randomised to receive
ceive either standard treatment with aspirin (aceeither standard therapy with aspirin and heparin

O Adis International Limited. All rights reserved. Drug Safety 1999; Jan 20 (1)
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with the activated clotting time adjusted to >300were no differences between the abciximab or pla-
seconds, or abciximab 0.25 mg/kg bolus followedcebo groups in the composite end-point of death,
by 0.125ug/kg/min infusion for 12 hours with 1 myocardial infarction or repeat revascularisation.
of 2 heparin regimens: standard weight-adjusteddowever, a 50% reduction was observed in the
heparin therapy (100 U/kg bolus with activated composite of death or myocardial infarction in the
clotting time adjusted >300 seconds) or low doseabciximab group and this remained robust
weight-adjusted heparin therapy (70 U/kg withoutthroughout the 6-month period. In fact, the reduc-
activated clotting time adjustment and subsequention in myocardial infarction began even during the
hourly boluses of supplemental heparin). period before the angioplasty was begun. This ben-
Although the latter dose of heparin may seemefit was especially pronounced in patients with el-
low for patients undergoing PCI, abciximab raisesevations in serum troponin(#?
the activated clotting time beyond the level seenin A fourth recently completed study, RAPPORT
patients receiving comparable doses of heparir(ReOPrO in Acute Myocardial Infarction and Primary
without abciximaB” and the median activated PTCA Organisation and Randomised Triéf),
clotting time in the low dose heparin group Was_prowdes further evidence for _the use of apcmmab
228 seconds. The mechanism of this interaction i§! Unstable syndromes. In this study, patients un-
not completely explained, but may be related to th&l€rgoing primary PTCA for acute myocardial in-
GP lib-llla antagonist interfering with assembly of f@rction who had ST segment elevation were
a phospholipid surface sufficiently large to permit randomised to receive either abciximab or standard

assembly of either the prothrombinase or tenastherapy. consisting of aspirin and heparin. Patients
complexes receiving abciximab had a 46% reduction in the

In EPILOG as in EPIC, the composite of death,L'Sk O.I c:((ajgthhor recurr((ajntth|nfarct(|jofn by tlhe tlm(‘abofl
myocardial infarction, or urgent revascularisation os,pl a gischarge, and the heed for sa vage (‘bail-
o . out’) stent placement was similarly redud#d.
within the first month after the procedure was re-

duced significantly by abciximab. However, the re- Finally, a fifth stud.y,- EPISTENT (Evalulatlpn of
. . IIb/llla Platelet Inhibitor for Stenting! in-

duction was greater than that seen in EPIC and was . .

. . . . volved 2399 patients randomised to placement of

actually greatest in patients assigned to receive

L ! : . a Palmaz-Schatz stent alone, stent placement ac-
abciximab with low dose heparin. Arterial accesscompanied by abciximab (0.25 mg/kg bolus and

sheaths could be removed several hours after th

. £2-hour infusion at 0.125g/kg/min) or to PCI
procedure and the result was that transfusion rat%ith abciximab and no stent placement. Abciximab
were low in all 3 treatment groups, and in the grou

- beiximab with low d h i th Feduced the composite of death, myocardial infarc-
receiving abciximab with low dose heparin t €S€tion, or urgent revascularisation from 10.8% in the

rates were lower than in the placebo grééip. stent alone group, to 5.3% in the stent with ab-
~ Athird study also provides evidence of the ef-q;yiman and 6.9% in patients receiving PCI with
ficacy of abciximab in PCI. In CAPTURE (C7E3 41 iximab but without a stel#! This reduction
Fab Antiplatelet Therapy in Unstable Refractory ¢ongisted largely of the prevention of the compos-
Angina)[2°1 1265 patients with refractory unstable ;o of death or large (CK >5x) control myocardial
angina who were scheduled for angioplasty wergnfarction. After 6 months, the difference favour-

assigned to receive either abciximab or pIacebo-mg abciximab combined with stenting was still
administered for 18 to 24 hours before PCI and fornaintained.

1 hour afterward. In this study, the composite risk
of death, myocardial infarction or urgent revas-
cularisation was reduced from 15.9 to 11.3% at 30
days in the abciximab group. By 6 months, how- A prominent feature of the EPIC trial was the
ever, attrition of this result had occurred and thergeduction in the secondary end-point of death,

5.2 Target Vessel Revascularisation

O Adis International Limited. All rights reserved. Drug Safety 1999; Jan 20 (1)
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myocardial infarction, or revascularisation at 6 osis, these findings raise the possibility that ab-
months. Further analysis of these data revealed thaiximab exerts an antiprofliferative effect, possibly
revascularisation of the target vessel was reducethrough its binding ta,fs.

by 26% at 6 monthi82] The EPIC trial investiga-

tors interpreted these findings as indicative of a 6. What are the Risks Associated

reduction in clinical restenosis. Various theoretical with Abciximab?

mechanisms have been invoked to explain these

findings, particularly reduced platelet-induced  The primary risk associated with abciximab is
stimulation of extracellular matrix depositidf  bleeding. In EPICS the risk of transfusion was
and abciximab antagonism of tlgBs-receptor d(_)ubled in the abciximab-treated group compared
(vitronectin receptori$435 The latter receptor is with place_bo. Nearly 3outof4 haemorrhages that
expressed on a variety of cells including platelet2ccurred in this study were at the site of femoral
and smooth muscle cells and is believed to play afrterial access, but there were also a substantial

important regulatory role in the cellular prolifera- Ir'llgnrbir of gastrlc])clntestlnal hc’:lemorr_hag_ges.I It is
tion phase of restenosf] Abciximab binds,s  Kely that several factors were operative in elevat-

with avidity equal to that of GP llb-llla, and is ing the bleeding rates, including exuberant use of
probably exchanged between recepftfis ' heparin during the era in which the study was done,
Unfortunately, subsequent trials failed to Con_relatively long periods during which access sheaths

firm this benefit of abciximab clearly. In neither the were left in place, and the lack of a codified trans-

EPILOG, RAPPORT, nor CAPTURE trials was af“S'SO'”ID'OO“Cy dt“””gltze@ft“dg' ot study (P
reduction observed in the rates of target vessel ubsequent analysiS; and a pilot study (Pre-

9]
revascularisation at 6 months. A smaller study,Cursor fo EPILOG, PROLOGH;! suggested that

ERASER, studied the effects of abciximab, giventhe risk of haemorrhage could be lowered signifi-

. cantly by a reduction in the amount of heparin
asa b(_)IL;s followed by 12,[' or 24-hour long 'dntrsvg'rgiven during and after the procedure as well as by
?ous n US'OT,[S’ on [jes egoslls ?ssllseds::,e y'dl arly removal of the femoral arterial sheath as soon
racoronary uftrasound, and aiso falled to provid€,g e neparin had been metabolié8das men-
evidence of a reduction in restenoddis.

h h I ¢ ) tioned in section 5.1, reduction in the dose of hep-
The 6-month results o EPI_STENT provided arin in EPILOG coupled with rapid sheath removal
more data on the effect of abciximab on cellular

. - ' and reduction of the abciximab infusion to 0.125
proliferation. Between the second and third month g/kg/min reduced the rate of major bleeding to a

after the angioplasty, rates of target vesselgye| comparable to that of the placebo group al-
revascularisation in the abciximab-alone 9roupthough there was still an excess of minor bleed-
equilibrated with those in the 2 stented groups;ng 28] |n CAPTURER! the rate of haemorrhage
Therefore, at 6 months, target vessel revascularisgygg substantially higher than that seen in EPILOG,
tion rates were higher in patients receiving abcixi-gng may have been due to both higher heparin dose
mab alone, compared with those receiving stentsagdministration in the former study as well as to the
Interestingly, the rate of target vessel revascularisafact that patients in CAPTURE were fully anti-
tion was lowest in patients assigned to combinedoagulated and had ongoing abciximab and hepa-
abciximab and stent placement compared with thein therapy at the time femoral puncture for arterial
group assigned to stenting alone. The differenceaccess was performed. Thus, although the rate of
were most pronounced in patients with diabeteshaemorrhage is in general low, patients who al-
mellitus®® These clinical findings were supported ready have received heparin, either in the form of
by the results of an angiographic substudy ofa continuous infusion, or as part of an angioplasty
EPISTENT. Since stent placement minimises arteprocedure that has already begun, appear to be at
rial recoil and remodelling components of restin-increased risk of bleeding.

O Adis International Limited. All rights reserved. Drug Safety 1999; Jan 20 (1)
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Very few episodes of abciximab-related bleed-curred in 1% of patients enrolled in EPFSA40]
ing are truly life threatening. In none of the trials Placebo-controlled studies thus far have been con-
of abciximab or, in fact of any of the other GP fined to first administration of abciximab, but pre-
lIb-llla antagonists, has there been an excess dfminary observations suggested that prior expo-
intracranial haemorrhage. It becomes importansure to abciximab may increase the rate of
then, to recognise which patients are at greateghrombocytopeni&!! although a more formal as-
risk for bleeding complications. In EPIC, several sessmentindicates that this excess may be less pro-
baseline clinical characteristics were predictive offound than previously thougHg!
an increased risk of major haemorrhage. In partic-
ular, the risk was increased nearly 4-fold in patients 7. Who Benefits Most from Abciximab?
within the first 12 hours of an acute myocardial

infarction, was higher in patients with low body- Abciximab is currently indicated for the preven-

weights, and increased as the age of the patierﬂon of ischaemic events as a consequence of high

increased. Each additional 10 years of age in—”Sk angioplasty. The finding from the EPILOG

creased the risk of major haemorrhage 1.25_f0|d.tr|al that the reduction in risk was distributed

. : . cross all patient groups recently led the US Food
Other procedural variables such as insertion o - . S
. : . and Drug Administration to expand the indication
an intra-aortic balloon pump, duration of the pro-

: . . for abciximab to include all patients undergoing
cedure, and increasing heparin dose were also mas,

jor factors in predicting haemorrhage. Based on
these factors, a regression model was developed
predict a ‘blood loss indeX28! However, changes

If cost were not an issue, then the data would
té)rgue irrefutably that abciximab should be given to
; ) ) _ all patients undergoing PCI. Previous studies have
in modermn pra<_3t|ce, _mcludmg _the us_e_of IOwerencompassed patients with a broad spectrum of
doses of heparin during PCI with abciximab, the s from patients with evolving myocardial in-
use of smaller arterial access sheaths, less frequeg tion in RAPPORT, through to those with re-
placement of venous sheaths, and the earlier decffactory unstable angina in CAPTURE, to the (rel-

sion to place intracoronary stents have reduced th&tively) lower risk groups in EPIC, EPILOG and
risk of haemorrhage considerably. EPISTENT.

On the other hand, the advent of newer technol- | each of these trials, there has been benefit

ogies has also changed the spectrum of patientgeross the entire spectrum of perceived risk. In
undergoing PCI. Patients with renal insufficiency fact, data from the IMPACT-II study of eptifibatide
and patients with recent strokes were not eligiblesyggest that PCI operators are relatively poor at
for the early trials of abciximab, and data are nowgjstinguishing patients at high risk from those at
only beginning to be accumulated in these patienigy risk [19]
groups. Among patients with mild to moderate de-  However, abciximab is relatively expensive
grees of renal insufficiency, accumulated data dC{approximater $US1500 (1998 value) for the
not indicate a relationship between creatinineaverage sized patient]. In EPRS] treatment with
clearance and bleeding risk, but it must be rememabciximab led to a savings of approximately
bered that patients with severe renal insufficiency$us1270 (1992 value) per patient. Hospital costs
often have significant comorbidity in addition to a were increased, largely as a result of the excess in
defect in platelet function, and the range of creatibleeding complications. However, the total cost of
nine clearances studied has been limited. care at the end of 6 months was reduced as a result
The other significant risk associated with abcix-of a reduction in revascularisation procedufds.
imab is thrombocytopenia. The mechanism of this In contrast, data from EPILOG did not support
complication is not known. Thrombocytopenia, a reduction in revascularisation procedures at 6
defined as platelet count less than 20 000fmea  months, and even despite the reduction of death or

O Adis International Limited. All rights reserved. Drug Safety 1999; Jan 20 (1)
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myocardial infarction, the total cost of care was Both EPIG?%! and EPILO®8! confirmed that
$US780 (1994 value) greater in patients treatedwice as many patients undergoing directional
with abciximab#4! The lower rate of bleeding atherectomy develop non—Q wave infarction, (de-
halved the cost of in-hospital cdfélIt is therefore  fined by creatine kinase rise to more than 3 times
still important to identify patient groups in whom the upper limit of normal) compared with patients
the benefit is likely to be greatest. The most obvi-undergoing angioplasty. In both studies, treatment
ous source of such information, of course, lies inwith abciximab halved the rate of non—Q wave in-
the various subgroups of patients studied in the plafarction among patients undergoing directional
cebo-controlled trials of abciximab. However, it atherectomy, thus reducing the risk of infarction to
must be kept in mind that subgroup analysis, bythat comparable with PCI aloff&:50]

definition, involves small numbers of patients in  Use of abciximab in these patients, therefore,
whom statistical power to reach meaningful andappeared favourable, but should be balanced
definitive conclusions is almost never present.against the higher risk of femoral arterial bleeding
Thus, selection of patients for treatment with associated with the larger sheath size and more
abciximab will rely nearly as much on pathophys-traumatic guiding catheters required for directional
iological considerations and background informa-coronary atherectomy. (Although the rates of peri-
tion as on data from subgroups within the largeaccess site bleeding in EPIC were similar for both

clinical trials. angioplasty and directional atherectomy groups,
the sample size and event rates do not exclude a
7.1 Atherectomy higher bleeding rate in patients requiring larger

sheath sizes.)

Coronary atherectomy exposes relatively large  patients undergoing rotational atherectomy
areas of the arterial lining to blood flow, perhapsyere excluded from both EPRS and EPILOG28!
larger areas with deeper injury, than those exposefowever, rotational atherectomy is often compli-
by balloon angioplasty. While the residual lumencated by particulate sludge in the distal coronary
is larger than that remaining after Fil,the re-  ped the so-called ‘no-reflow’ phenomenon, and it
sulting milieu is more likely to be favourable to has also been suggested but not confirmed that the

thrombosis. _ rate of non—Q wave infarction is also slightly
Evidence from CAVEAT (Coronary Angiopla- higher in patients undergoing rotational atherec-
sty Versus Excisional Atherectomy Tri&®) indi-  tomy, either as a result of deep tissue exposure or

cates that indeed, the rate of non—Q wave myocaidue to embolisation of microparticl&dl In addi-

dial infarction is higher following directional tion, high speed rotation of the burr may activate

coronary atherectomy than following PE€¥,and  pjatelets through mechanisms related to mechani-

that patients in whom creatine kinase elevationga| sheaf? No randomised study has demon-

occur are at increased risk for subsequent cardiagtrated efficacy of abciximab in this setting; how-

eventd?#’] ever, a number of registries have suggested that
Similarly, the Balloon vs Optimal Atherectomy apciximab may lower the rate of creatine kinase

Trial (BOAT)“8l investigators demonstrated a release following rotational atherectof/54
higher risk of creatine kinase elevation following

directional atherectomy than balloon angioplasty.
However, the risk of mortality during the first year
associated with creatine kinase elevation after suc- The effect of abciximab in the patients with di-
cessful revascularisation in this trial was not higherabetes mellitus has been the subject of a good deal
than that observed in the absence of creatine kinas# misunderstanding recently. While the rate of
release, perhaps due to a lower risk patient populgeriprocedural complications among people with
tion and shorter follow-up in this tri&e! diabetes was formerly higher than in those without

7.2 Diabetes Mellitus
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diabetes, more recent studies have indicated thdher as primary therapy for the infarction (primary
with current angioplasty techniques, the complica-PCl) or as rescue therapy within 24 hours of failed
tion rates are comparabfél However, in the re- thrombolysis. In this group, the combination of a
cent National Heart, Lung and Blood Institutespolus followed by continuous infusion of
(NHLBI)-sponsored Bypass Angioplasty Revas-apciximab led to a reduction in the rate of death,
cularisation Investigation (BARI) trial, mortality myocardial infarction, or urgent revascularisation
rates 5 years after angioplasty were almost twicg.om 56 to 5% at 6 montH&ll

as great among people with diabetes as among Thjs difference is perhaps somewhat greater
those without diabetd®® Since the short term .0 \what would usually be expected in a larger

event rates were comparable, these differences ap- i+ population, but has been nonetheless con-

peared to be th? consequence 9f the g_reat'er exte ittmed by the recent findings of the RAPPORT
of atherosclerotic disease in patients with diabetes, . Lo : .
rial. In this trial of 440 patients, the composite of

Restenosis rates have also been reported to b - .
eath or myocardial infarction was reduced from

higher in individuals with diabetes than in those 0 . ) .
without diabete! although a recent report indi- 11.2 to 8.7% at 6 months using an intention to treat
’ émalysis and 12 to 6.9% using an analysis of all

cates that intracoronary stenting may reduce thi .
differential 57 treated patients?

There are also differences between the coagula- Another qualitatively similar group was com-
tion systems of people with diabetes and peoplé’osed of patients with unstable angina or non-Q
without diabetes. Platelets are likely to be largerwave myocardial infarction, particularly those
have more surface GP IIb-llla receptors per plateWith dynamic ST-segment shifts. In EPIC, among
let, and to express P selectin on their surface, indiPatients with unstable angina, the composite end-
cating platelet activatiol?58.5%Thus, there isrea- point of death, myocardial infarction, or urgent
son to believe that people with diabetes wouldrevascularisation by 30 days was reduced 62%
benefit especially from treatment with a GP llb- among patients with unstable angina compared
Illa antagonist during angioplasty. with 27% among patients with stable angina. This

In EPIC[?®l abciximab had similar effects in difference became increasingly wide as time pro-
both individuals with diabetes and those withoutgressed and at 3 years there was a significant re-
diabetes. In EPILOES! however, the reduction in duction in mortality among patients who under-
death or myocardial infarction was greater in indi-went PCI for unstable angina or evolving
viduals with diabetes than those without diabetesyygcardial infarction34]
both at 30 days and at 6 months. In contrast to what That treatment with abciximab should be most

was seen in people without diabetes, people Witlyyjying in these groups is concordant with current
diabetes receiving ab_cmmab in combination with concepts about the pathophysiology of acute coro-
standard dose heparin therapy had lower rates ary syndromes. Pathological findings indicate

death or myocardial infarction than people with -
) . = . o that the majority of acute coronary syndromes re-
diabetes who received abciximab in addition to ; : .
sult from disruption of an atherosclerotic plaque

low dose weight adjusted hepalifl. In EPIST- o
ENT31 there was also a greater reduction in Iongand the subsequent activation of both platelets and

term events in patients with diabetes mellitus tharjfhe soluble coagulation cascade_ as a result.of
those without. changes at the plaque surface. Since mechanical

intervention results in deep fissures in the target
atherosclerotic plaqgue and the surrounding vessel,
the likelihood of intravascular thrombosis is

A small number of patients in EPP8 under-  further increased in the setting of a prothrombotic
went PCI for evolving myocardial infarction, ei- milieu.

7.3 Acute Ischaemic Coronary Syndromes
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Interestingly, patients in whom intracoronary fact supported by a number of trials of peptide and
thrombi can be identified based on angiograms perpeptidomimetic GP llb-1lla antagonists in the set-
formed before the procedure, do not seem to haveing of acute ischaemic syndromié%sel
any added benefit compared with those in whom
intravascular thrombi cannot be visuali$&lisug- 9. What are the Alternatives
gesting that the clinical setting for abciximab ther- {0 Abciximab?
apy may be more important than the angiographic

findings. Until recently, abciximab was the only GP llb-
llla antagonist available commercially. The pep-
8. How Should Abciximab be Given? tide eptifibatide and the nonpeptide tirofiban have

become available within the past few months. Al-

In each of the studies which showed a benefitthough all patients undergoing PCI receive treat-
abciximab was administered prior to beginning thement with aspirin, other antiplatelet therapy is not
PCI procedure. Although it is a very common prac-available, and there is only marginal evidence sup-
tice to administer abciximab after the outcome ofporting an advantage for treatment with ticlopidine
an angioplasty appears to be suboptimal, 3 impor{in the absence of stent placement).
tant caveats should be noted. First, there are few In the minds of many angioplasty operators, in-
data — either clinical or pharmacodynamic — suptracoronary stenting represents an alternative to
porting the use of abciximab in this setting. An ob-abciximab therapy. This mindset is particularly ap-
servational study suggests that abciximab aids thpealing both on economic grounds, since the cost
resolution of a thrombus which forms within a cor- of either therapy is significant, and on certain the-
onary artery during PCI procedur€¥; however, oretical grounds. Stent placement is able to seal
randomised studies demonstrating clinical efficacylarge intimal flaps against the arterial wall and to
of ‘rescue’ abciximab have not been performed.eliminate vascular recoil, thus assuring the suc-
Second, platelet activation and deposition begin aleessful restoration of a large intravascular lumen
most immediately following balloon injufland  with no impingement to the smooth flow of blood.
may not be reversed by treatment with abciximablt is likely that vigorous antegrade blood flow is
It is also conceivable that platelets stimulated in-able to wash platelet aggregates off the lumenal
tensely by balloon injury to the vessel may be in awall. Data supporting the use of stents to reduce
more activated state, express more GP llb-1lla refestenosis are also compelling, while those for an
ceptors, and therefore may not be inhibited adeantirestenotic effect of abciximab therapy (in the
quately by the standard dose of abciximab. Finallyabsence of stents) derive predominantly from a sin-
angioplasty is usually performed with doses ofgle study.
heparin which are higher than those normally given From a practical point of view, the issue is less
with abciximab, and the operator is thus left with clear. A recent study (EPISTENT) in which stent
the choice of accepting a potentially higher risk ofplacement with and without abciximab therapy
bleeding or with reversing (either completely or were compared with angioplasty with abciximab
partially) the heparin with protamirg] but without a stent has recently been completed

Another approach that is increasing in popular-(see section 5.1). Data from this study suggest that
ity is to begin therapy with abciximab in patients abciximab reduces target vessel revascularisation
with acute ischaemic syndromes prior to arrival inin stented patients. Several points should be kept
the cardiac catheterisation laboratory. This practicén mind, however. First, coronary angioplasty is a
is based upon the results of the CAPTURE t#f3l. part of every stent procedure, and many of the
The use of abciximab in this manner, that is uporthrombotic complications of PCI, including side
presentation with an acute coronary syndromebranch occlusion, distal embolisation, and tran-
rather than waiting for PCI, is appealing and is insient abrupt closure can accompany either proce-
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dure. Itis also uncommon for the entire endothelialaffects primarily adenosine diphosphate (ADP)-—
surface which is disrupted to be covered by thanduced platelet aggregation through an uncertain
stent. Coverage of the entire dilated region may noimechanism. This effect is not evident until several
be desirable since longer stented areas may also loays after therapy is begux vivoexperiments in
associated with higher rates of restené8idt is  patients treated with ticlopidine indicate that after
therefore conceivable that, from a procedural poin24 hours of therapy only minimal changes in the
of view, abciximab will increase the safety of stentconcentration of abciximab necessary to reduce
placement and thus allow the angioplasty operatoplatelet aggregation by 50% @€ of abciximab

to place fewer stents or to cover shorter areas of thean be detected, but after 7 days of treatment, the
target lesion with a stent in the future, even shortetCsg of abciximab is reduced by approximately
areas of dilated vessel may be covered with a sten80%/7"]

Second, although current stent placement tech- When ticlopidine is given the night before ther-
niques have made subacute stent thrombosis quitgpy with abciximab, peak inhibition of platelet ag-
uncommon in general, rates of stent closure are stijregation by abciximab is not affected, but as ex-
high in small vessels or those requiring multiplepected, the rate at which platelet aggregation
stents. recovers after termination of abciximab therapy is

Finally, it should be borne in mind that in none delayed. When ticlopidine is begun 3 days prior to
of the trials in which stent placement was shownabciximab therapy, peak inhibition of platelet ag-
to be superior to angioplasty without stent deploy-gregation is increased, and the recovery phase is
ment, was stenting shown to be associated with grolonged even furthéf!! The safety of combin-
reduction in the rate of either myocardial infarctioning these 2 antiplatelet therapies (with aspirin as
or death. In fact, evidence of creatine kinase rewell) is not known although data from the EPIST-
lease was present in 20% of patients undergoing&NT trial do not suggest an increased rate of haem-
stent placement in a recent large randomisedrrhage!
trial.[2]

Thus, although there is likely to be some over-  10.2 Oral Glycoprotein lib-lla Antagonists
lap between the ability of either therapy to prevent
occlusion of major arterial trunks, it also likely that ~ As oral antagonists of the GP Ilb-Illa complex
there are many cases in which combined therapy igre introduced, the safety of combining these
also indicated. In support of this contention, it 2gents with abciximab is likely to become a clini-
should be noted that in each of the major trials ofcal issue. In many high risk patients, particularly
GP IIb-Illa antagonists, the rate of death or myo-those with less than satisfactory results of PCI, it
cardial infarction was reduced significantly in pa- IS appealing to prolong the period of GP lib-llla
tients recei\/ing ‘bail-out’ stents and the GP Illb-Illa inhibition until re-endothelialisation of the dis-
antagonist compared with patients receiving bail-rupted arterial wall can occur. Binding of ab-

out stents with the p|aceb0 treated group. ciximab to the GP llb-llla receptor Complex in-
volves a site distinct from that occupied by
10. Other Issues compounds mimicking the arginine-glycine-aspar-

agine (R-G-D) sequencing necessary for the recog-
nition of fibrinogen and von Willibrand factor by
the GP llb-lla receptor. The effects of abciximab
The increased frequency of stent placement haand these compounds may therefore not be com-
led many practitioners to treat patients with pletely additive, although there is likely to be some
ticlopidine beginning several days prior to acompounding of antiplatelet effect.
planned PCI, in anticipation of stent placement. Kereiakes et df2 reported 17 patients who
Ticlopidine is a weak platelet antagonist which were treated with the oral GP IIb-llla antagonist

10.1 Ticlopidine
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xemilofiban beginning 8 to 18 hours after complet-  Several points should be kept in mind. First, the
ing an infusion of abciximab. The initial degree of threshold for sending a patient to emergency by-
platelet inhibition was greater than that seen in papass may be different in a patient who receiving
tients who received the same doses of xemilofibarabciximab than in one who has not. In the presence
without antecedent abciximab, but after one weelof a residual dissection, abciximab may protect
of treatment there were no longer any differencesgainst abrupt closure or myocardial infarctih,
between patients who did or did not receivethus making the need for emergency bypass less
abciximab. likely, or at least less pressing. When possible, de-
In a larger study of xemilofiban given immedi- laying the onset of surgery will allow recovery of
ately after PCI, approximately one-third of patientsplatelet aggregation to levels which are likely to be
received abciximab during the index procedure better tolerated during surgery.
These patients were treated with xemilofiban 10mg Gammie et al’®! reported on 11 patients under-
3 times daily for 2 weeks while patients who did going emergent surgery and noted that when sur-
not receive abciximab during angioplasty weregery was performed more than 12 hours after stop-
treated with xemilofiban 20mg 3 times daily. No ping abciximab, chest tube drainage and transfusion
excess bleeding was observed among the patientequirements were dramatically lower than when
receiving abciximab followed by reduced dosesurgery was performed as an emergency. When
abciximabl73] emergency surgery is needed, however, it is recom-
From these preliminary data, it seems that oramended that lower doses of heparin be used when
GP lIb-Illa antagonists will be able to be adminis- initiating cardiopulmonary bypass and that heparin
tered safely to patients who have receivedbe titrated to the activated clotting time.
abciximab, although a delay of several hours fol- In patients going to emergency bypass surgery,
lowing the infusion would seem prudent, as wouldthe abciximab infusion should be stopped and be-
reduction in the initial dose for the first several tween 10 and 30 units of platelets should be given.

days. The timing of the transfusion is controversial. In
many centres, platelet transfusions are given before
10.3 Emergency Surgery surgery is actually begun. On the other hand, car-

diopulmonary bypass induces a haemostatic defect
Fortunately, in the era of salvage or ‘bail-out’ of its ownl?”! Blockade of the GP llb-llla receptor
stenting, fewer than 1% of patients undergoing PChas even been suggested as a way to reduce platelet
require emergency bypass surgery. Nonethelesgonsumption while patients are supported by the
this possibility still exists and may be even morepypass circuit. Therefore, many surgeons prefer

likely in the high risk group of patients who are that platelet transfusions be given after the patient
candidates for treatment with abciximab. For ObVi-iS weaned from Cardiopu|monary bypass_

ous reasons, the presence of a high degree of inhi-
bition of platelet aggregation during coronary ar-
tery bypass surgery is not desirable.

Data on a small number of patients who under- The risk-benefit profile of abciximab has been
went emergency bypass surgery in the EPIC studyeviewed. Overall, each placebo-controlled trial of
are available. Boehrer et [& reported that the abciximab in PCI has demonstrated a clinically
high rates of transfusion and life-threatening haemmeaningful reduction in the risk of death, myocar-
orrhage were no different between abciximab- andlial infarction, and urgent revascularisation, with
placebo-treated patients. However, it is importanthe longest follow-up also demonstrating a reduc-
to remember that this comparison is between 2ion in mortality alone in the highest risk patients.
groups of high risk patients undergoing emergencyAreduction in clinical restenosis has not been dem-
rather than elective coronary artery bypass. onstrated. While the earliest study, EPIC, also

11. Conclusions
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showed an increase in the risk of bleeding associ- 9
ated with abciximab, the rates of haemorrhage
have fallen in each subsequent study. Factors likely
responsible for this decrease include reduction in
the dose of heparin used, earlier removal of arterial

sheaths, avoiding placement of femoral venous ac1.

cess sheaths, and weight adjustment of the
abciximab infusion. It is likely, that as clinical

practice evolves, several trends will add to this re-12:

duction even further, including a continued trend
to avoid intravenous heparin infusions after an-

gioplasty, use of smaller sheath sizes, and morée™

frequent PCI using the transradial approach.
Economic issues are still important considera-
tions in deciding whether to use abciximab. Al-
though the spectrum of patients benefited has now
been shown to include patients with evolving myo-
cardial infarction, patients with unstable angina,
those with stable angina, and those undergoing st-
ent placement and atherectomy, the decision to use
abciximab will most likely need to be in-
dividualised based on the risk that is felt to accrue

from infarction in the distribution of a particular 17.

vessel.
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